. Mass spectrometry of photo-thermally generated 13 CO from 13 CO 2 . The 28 AMU mass fragment peak at approximately 1.32 min corresponds to N 2 and the 29 AMU mass fragment peak at approximately 1.345 min corresponds to 13 CO. The fact that there is no peak in the vicinity of 1.345 min retention time for the 28 AMU curve shows that there is no 12 CO in the products that could have been generated from sources of adventitious 12 C. Table S3 . Estimation of the temperature of Pd@Nb 2 O 5 and Nb 2 O 5 under the power level of 24 mW using a laser pump wavelength of 785 nm. The signals of the Raman Stokes and anti-Stokes scattering at around 640 cm -1 are obtained from the deconvolution of the spectra by LabSpec software, as shown in Figure S11 . The estimation of temperatures is calculated using the ratio of Stokes signals to anti-Stokes signals and the band position of the Raman modes. 
Sample k (mmol g -1 h -1 ) T(K estimated) T(C estimated)

